ABSTRACT -Context -Gastrointestinal stromal tumor (GIST) is the most common mesenchymal tumor. Cellular proliferation and apoptosis is gaining importance for predicting prognosis in several cancers. Objective -To investigate the Ki67 and p53 immunostaining in GISTs. Methods -Specimens from 40 patients with GIST were assessed for immunohistochemical expression of Ki67 and p53. The tumors were divided according the risk of recurrence in two groups: I with high or intermediate risk and; II with low or very low risk. Results -Among the 40 patients, 21 were men, the mean age was 56 years, 16 occurred in the small intestine and 13 in the stomach, 5 in the retroperitonium, 4 in the colon or rectum and 2 in the mesenterium. Thirty two tumors were from group I and 8 from group II. Half of the patients developed recurrence, being 90% of the group I (P = 0.114). The tumor Ki67 labelling index ranged from 0.02 to 0.35 (mean level 0.12). This index was marginally higher in the group I patients with recurrence (P = 0.09) compared to the patients of the same group without recurrence. p53 staining was expressed in 65% of the GISTs. A higher frequency of p53 and Ki67 had been found in the group I tumors when compared to the other group (P = 0.022; OR = 8.00 -IC 95%: 1.32-48.65). Conclusion -The most common site was the small intestine and 80% had a malignant potential justifying the high recurrence observed. No significant correlation was found between p53 and overall outcome of the patients. In group I patients, the evaluation Ki67LI may be a marker of prognosis. The positivity of both markers is higher among the patients with worst prognosis than in the others. HEADINGS -Gastrointestinal stromal tumors. Ki-67 antigen. Tumor suppressor protein p53.
INTRODUCTION
The gastrointestinal stromal tumor (GIST) is a mesenchimal tumor of the gastrointestinal tract. GISTs are thought to originate from the intestinal cell of Cajal and function as intestinal pacemaker cells that regulate intestinal motility (1, 8, 15, 29, 36) . Historically GIST was misclassified as leiomyomas or leyomiossarcomas. Subsequently, it has been determined that GISTs has particular immunophenotypical markers. The most notable one was is KIT (CD117), a tyrosine kinase inhibitor that is present in almost 95% of this tumors (15, 29, 33) . KIT is a transmembrane protein that stimulate the cell proliferation and inhibit the apoptosis. PDGFRa (platelet-derived growth factor-∞) is also present in 5% of GIST (7, 16, 17, 25) . These tumors are rare (10 to 20 persons/1 million habitants) (5, 28) . In the United States up to 5,000 new cases are diagnosed per year (5, 20) .
. There is no information about the incidence of this disease, in Brazil.
GIST can occur along the gastrointestinal tract, most commonly in stomach (70%) (10, 28, 29) and small intestine (20%-25%) (10, 28, 31) . The clinical presentation depends on the site of the tumor and almost 20% of them may be asymptomatic. The diagnosis may be done by endoscopic exams, computed tomography or magnetic resonance of the abdomen (18, 22) . Percutaneous biopsy can not be recommended in resectable tumors because the biopsy can precipitate tumor rupture, bleeding or dissemination. Histologically, GIST is characterized as spindle cell or infrequently as epithelyoid type. Immunohistochemically GISTs are immunopositive for CD117 (c-KIT) in 95% (7, 28) . Some tumors are also positive for CD34 (70%-30%), desmine (<5%) and S-100 protein (10%) (7, 28) . The treatment of choice is surgery (9, 10) , even in the patients with local resectable metastases (9) . Recurrent or metastatic disease has been treated with imatinib (Gleevec), a target molecular therapy (5, 10, 16, 21) . Imatinib is a potent inhibitor of KIT signaling tyrosine kinase inhibitor (5, 6, 10, 20, 29) . Before the use of imatinib, the median survival of the patients with resectable disease was 66 months (5, 9) and 9 to 12 months in irresectable disease (3, 4, 9, 11, 12, 14, 38) . Almost 50% of the patients develop recurrence after complete resection of GIST and 5 year survival is usually about 50%. Tumor size and mitotic index are the common prognostic factors used. Tumors with more than 10 cm (9, 15) or with more than five mitosis (2, 28, 29) per 50 high power field (HPF) had worst prognosis. Mostly in this group of patients, the use of imatinib, a c-KIT inhibitor as an adjuvant treatment has been studied (5, 6, 7, 10, 20, 29) . New drugs and new markers of prognosis has been investigated to better know the strategy of treatment and to identify variables that affect survival. Cell proliferating and apoptosis markers cells, largely studied in others kind of gastrointestinal cancer, are being investigated in GIST (35, 37) . Ki67 is a nuclear proliferation associated antigen expressed in the growth and synthesis phases of the cell cycle (G1, S, G2 and M) but not in the resting phase, G0. This antigen provides information about the proportion of active cells in the cell cycle (15, 29, 32, 35, 37) . The Tp53 tumor suppressor gene is mapped on chromosome 17p and plays a role in regulating the cell cycle, DNA repair and synthesis, and programmed cell death. Mutation of p53 leads to disruption of these pathways and resultant selective growth advantage of tumor cells. Immunohistochemical staining is positive for wild-type p53 as well as for mutant-type p53; however, most positive cells represent mutant p53, since the half-life of the wild-type p53 protein is very short (1) . The aim of this study was to evaluate Ki67 and p53 in GIST and its possible involvement in prognosis.
METHODS
Archival pretreatment pathological specimens were obtained from patients with GIST. The histologic diagnosis of all tumors was confirmed by two pathologists according to the characteristics described by MIETTINEN et al. (13, 29) . All the tumors stained positively for KIT. The study was approved by a local human ethical committee.
Patient data include age, sex, local and size of the tumor. The biological potential (2, 10, 28, 29) was determined by the tumor size and the mitotic index (Table 1) . Tumor size was recorded as the largest diameter in any dimension of the primary tumor and was stratified as ≤5 cm, 5 to 10 cm or >10 cm. Mitotic activity has been evaluated in 50 HPF for each tumor. The patients were classified regarding to the biological potential in two groups: group I (intermediate or high grade) or group II (very low or low grade). Each patient was classified at the end of the study as alive (without disease or with recurrence) or dead (by the disease progression or by another cause).
Imunohistochemistry
Expression of p53 and Ki67 were determined by immunohistochemistry, using avidin-biotin-peroxidase.
Sections of 3 µm mounted on 3-aminopropylotrimetoxy-silane (Sigma) coated slides were dewaxed in xylene, taken through ethanol to water to rehydrate. The sections were microwaved in 10 mM sodium citrate buffer (pH 6,0) at 10 min intervals for a total of 20 min. Endogenous peroxidase activity was blocked by incubating the sections in a solution of 3% hydrogen peroxide for 20 minutes at room temperature. After washing in PBS the sections were incubated with the primary monoclonal mouse anti-human human Ki67 (1:50), monoclonal mouse anti-human p53, clone DO7 (Dako) (1:100), overnight at 4 o C. The sections were washed with PBS and incubated with a biotinylated secondary antibody for 30 minutes, followed by incubation with streptoavidine-biotin-peroxidase complex (DAKO) for further 30 minutes, at room temperature. Staining was carried out using a solution 3-3'diaminobenzidine (DAB-Sigma), containing 1% hydrogen peroxide and lightly counterstained with Harris hematoxylin.
Sections known to express high levels of p53 and Ki67 were included as positive controls, while negative control slides omitted the primary antibody. The sections were judged positive for p53 when 5% or more of the nucleus of tumor cells were stained as described by MEARA et al. (24) and NAKAMURA et al. (30) . Ki67 labelling index was determined by observing 1000 nuclei in areas of the section with the highest labelling rates, and was considered positive when 10% or more of tumor cells were stained. These cut-off have been used to correlate with prognosis (34) .
Statistical analysis
The significance of associations was determined by the chi-square test or the Fisher's exact test. The t Student test was done to compare the levels of the parameters studied between the two groups. Odds ratio and 95% confidence intervals were calculated to describe the association among the expected biological behavior and the proteins studied. P value <0.05 was considered statistically significant.
RESULTS
Among the 40 patients studied, 21 were men with an overall mean age of 56 years (range 22-84 years). The median follow up of the patients was 23 months (DP = 33.85 months). Eleven patients died of recurrent disease and two by others diseases, being one with recurrence of GIST. Twenty seven were alive, eight with recurrent disease (Table 2) . Tumors were located in the small bowel in 16 cases (40%), in the stomach in 13 (32.50%), in the retroperitonium in 5 (12.50%), in the colon or rectum in 4 (10%) and in the mesenterium in 2 (5%) ( Table 2 ). Pathological assessment of the resected tumors showed a median tumor size of 11.67 cm (DP = 8.62 cm). The mitotic counts were 5/50 HPF in 21 tumors (10 without mitosis), between 5-10/50 HPF in 3 and >10/HPF in 2. According to the NIH Consensus Conference criteria, of the 40 tumors, 3 patients were in the very low risk Table 3) . The mean Ki67 labelling index was 0.12 (ranged from 0.02 to 0.35) being marginally higher in group I patients with recurrence or death from the disease (P = 0.09). Nine point fifty seven percent of the cells staining positive in median. During the follow up period, 75% of the patients of the group II and 43.75% of the group I were free of tumor (P = 0.235).
Although there were no correlation among the antigens studied and the overall outcome of the patients (P = 0.507 for p53 and P = 0.749 for Ki67) (Table 4) , some interesting things were find in the group I patients. We found a significantly higher frequency of p53 and Ki67 in the group I tumors when compared to the other group (P = 0.022; OR = 8.00 -IC 95%: 1.32 -48.65). The frequency of p53 positive imunoexpression were also higher in Ki67 positive tumors in the group I tumors (P = 0.048; OR = 12.00 -IC 95% [1.18-121.58]). The Ki67LI also had a marginal tendency to be higher in patients who developed recurrence or died from the disease (P = 0.09) ( Table 5 ) but this difference was not observed in relation to p53 (P = 1).
DISCUSSION
The mean age of the patients was 56 years, which is similar to the results of others (28) who reported that GISTs can occur in people of all ages, mostly between 55 and 65 years, with a median age of 60 years old. This tumor occurs in both sexes equally (19, 26, 27) or slightly higher in men as observed in this study (8, 23, 32) . The primary site of tumors noted arise in the small bowel (40%) or in the stomach (32%) in contrast to others which this tumor commonly arise mostly in the stomach (60%-70%) and in the small intestine in a smaller frequency (26%-35%) (29) . Eighteen tumors had more than 10 cm in maximal diameter that is alone one of the main prognostic factor (9, 15) . Almost half of the tumors had also more than 5 mitoses/per HPF that is also a factor of worst prognosis (2, 28, 29) . The literature articles related that up to 20% of GISTs tumors had a high malignant potential (10, 28) , however in this study this potential arise to 80%. This fact occurred because the group of patients enrolled was in treatment by the Oncology Division. Patients with lower risk GIST are frequently followed by surgeons and gastroenterologists in Brazil, being the patients followed by oncologists the GIST's patients with worst prognosis.
The expression of Ki67 was positive in 57.50% of the tumors. The expression of Ki67 changes widely from one study to another, probably by the variety of the cut-offs accepted by each author. We accepted the cut-off of 10% as described by TOQUET et al. (34) and NAKAMURA et al. (30) .These authors have defined the mean level as the cut-off of the GISTs tumors studied (4.92) and MEARA et al. (24) as 5%. In this research the median of the Ki67LI obtained was 9.57 and the mean value was 12.34. WONG et al. (37) described that almost 20% of the GISTs were positive for Ki67 while others related a higher positive tumors (15, 35, 36) . The positivity of p53 was observed in 65% of the tumors and the literature show similar results that are close to 50% (1, 35, 36, 37) . The variety of cut-offs accepted for p53 also was different from one study research to another.
During the follow up 75% of the patients with low or very low malignant potential tumors were alive without disease and 43,75% were free of recurrence, however this difference was not significant.
The expression of Ki67 or p53 had not been correlated with best or worst prognosis, however in group I tumors which developed recurrence or metastasis the mean level of Ki67LI was marginal higher than in the others. A 12 times higher positivity of p53 was detected in group I Ki67 positive tumors. Among the group I tumors, the immunoexpression of both p53 and Ki67 was significantly higher when compared to the group II. GISTs tumors are rare, however up to 2/3 developed recurrence or metastasis during the follow up. This risk is higher in high potential malignant tumors and the study of tecidual markers as Ki67 may help to decide which patient will have worst prognosis.
